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A NOTE EXPLANATORY, 



TitK um!or.slg«cd venture* to put forth this ro{)oit of Mr. KvKtunrs Oration, in conncotton 
with a Qom\cmci\ account of the Inangurattou of tho PvuUey Observatory, imd the Dedication of 
the NcwStrtto Oeologlcal IfaU, at Alhaiiy,- -in the hope that the demtind which has cxhfuistcd the 
ncw5jini)cr editions, may cshami thhas i^peedily »$ po.Nsible; not that he is partlouljirly tenacious 
of ft reward for his own shght labors, hiit because bo believes that the extensive circulation of the 
record of iv.'0 event.s so interesting mil important to the cause of Science will exercise a beneftcial 
influence upon the public mind. Tlie eftbrt of Ilio distinguished BtatCv'^man who ba^ inve^to<l 
Astronomy m ith new bowdiei*, Is the latest and one of the most brilliant of bis compositions, and 
1$ already wholly out of print, though scarcely a month has elapsed .since the date of its delivery. 
The account of the proceedlngc? at Albany during the Ceremonies of Inauguration is neixs.5ariljr 
brief, but accurate, and is respeetftdly submitted to the consideration < f the reader. 

A MAYKIMCK. 
Nkw YonK, Ocmer 1, \%U. 
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TWO NEW INSTITUTIONS OF SCIENCE; 



mm BOKNKS wmoii attended tiieih ciihistening. 



In tlie month of AugUfifc last, two cvent*s took plaeo in tho city of Al- 
bajiy, which have more tlian an ephemeral interest. They oecurred in close 
conncctioM with the proceedings of a Scientific Convention, and the memory of 
them deserves to be cherished as a recollection of the easy way in which Science 
may be popularized and be rendered so generally acceptable that the people will 
cry, like Oliver Twist, for more. It is the purpose of this small publication to 
enibody, in a form more durable than that of the daily newspaper, tlic record of 
proceedings whicli have so near a relatio)i to tlic progress of scientific research, 
A jnarkcd feature in the ceremonies was the nnigniriccnt Oration of tlie Hon. 
EnwAiiD EvKUKTf, inaugurating the Dudley Observatory of Albany; and it is 
believed that tho reissue of that speech in its present form will be acceptable 
to the admirers of that distinguished gentleman, not less than to the lovers of 
Science, who Ining witli delight upon Ids words. 

THE DEDICATION OF THE GEOLOOIOAL HALL. 

On Wednesday, August 21, 1860, the State Ocological Hall of New York was 
dedicated with appropriate ceremonies. Eor the purpose of atfording accommo- 
dation to the immense crowds of people w)m, it was confidently anticipated, 
would throng to this demonstration and that of the suceceding day, at which Mr. 
KvEUEi-r spoke, a capacious Tent was arranged with care in tlic center of Acad- 
emy Park, on Capitol Hill ; and under its shelter the ceremonies of the inaugura- 
tion of both institutions were conducted without accident or confusion; attended 
on the first day by fully three thousand persojis, and on the second by a number 
which may be safely computed at from five to seven thouaand. 

The announcement that Hon. Wm. II. Skwaud would be present at the dedi- 
cation of the Geological Hall, excited great interest among the citi/^ens; but tho 
hope of his appearance proved fallacious. His place was occupied by seven 
picked men of the American Association for the Advancement of Science, one of 
whom (Prof. Hknry) declared his inability to compute tho problem why seven 
men of science were to bo considered ecpial to one statesman. The result justi- 
fied tho selections of tlic committee, and although the Senator was not present, 

Hosted by Google 



4 D in) I A T I O K F B O J. O I A I. 11 A I. h . 

the seven Commoners of Scicnec matlo the occasion a most notable one by the 
flow of wit, elegance of phrase, solidity and cogency of argnrnent, and rare dis- 
cernment of natural truths, with which their discourse was garnished. 

The members of the American Association marched in processioji to ilicTcnt, 
from their place of meetiag In the State Capitol. On the stage were assembled 
many distinguished gentlemen, and In tlio andience were hnndreds of ladies. 
Gov. Clahk and Ex-Covernors Udnt and Bkymour, of Kew York, Bir Wm. Iooan, 
of Canada, lion. Geokok BANonoFr, and others as well known as these, were 
among the number present. The tent was profusely decorated. Brnall bnnncrs 
in tri'Color ^yerc distributed over the entire area covered by the stage, and 
adorned the wings. The following inscriptions were placed over the front of the 
rostrum,- -that in honor o{"The Press" occupying a central position: 

OKOJ^OGV. 'iilK rRKSS. 

MKTKOROJ.OOY. MINERAJ.OOy. 

M Bf ALLVROY. KinNOI.OOY. 
ASTRONOMY. 

The following were arranged in various positions on the right and left ; 

OH B>{ (St av. 1 EL>X.ai AFU . 

rn YsroT.OG y. w.TrKr.s. 

CONOHOI.OOY. nYnROJ.OOY, 

i»AI..^:ONTOLOOY. ZOOT.OGY. 

MICROSCOVY. ICntHYOLOOY. 

K\Vi\ MANi^FAOrURKS. 

STK A M. ACJ KIClM/i U R E. 

COMMKRCK. RnySK^ 

SCIKKCK. AK ATOMY. 

NAVIOATfON, BOTANY. 

The proceedings of the day were opened with prayer by llev. Gko. Wr 
Bktuunk, 1>. 1)., of Brooklyn. 

lion. Oarrit y. Lansing, of Albany, then Introduced Professor Loins-i 
AoASsix, of Cambridge, Mass., who was the first of the ** seven men of science " 
to entertain liis audieiice, always with tlio aid of the inevitable black-board, 
without which the excellent Professor would be as much at a loss as a chemist 
without a laboratory. Professor Agassi-/ spoke for an hour, giving his views of 
a new theory of animal development, lie began by saying:- - 

We are here to inaugurate the Geological Hall, which has grown out of the 
geological survey of the Btate. To make the occasion memorable, a distin- 
guished statesman of your own State, and Mr. Frank C. Gray, were expected to 
bo present arid addre& you. The pressure of public duties has detained Mr. 
Seward, and severe sickness has detained Mr. Gray. I deeply lament that the 
occasion is lost to you to hear n^y friend iMr. Gray, who is a <tcvotcc to science, 
and as warm-hearted a friend as ever I knew. Night before last I was requested 
to assist in taking their place — 1, who am the most unfit of men for the post I 
never made a speech, i have addressed learned bodies, but I lack that liberty 
of speech'— the ability to present in finished style, and with that rich imagery 
which characterize the words of the orator, the thoughts fitting to such an occa- 
sion as this. He would limit himself, he continued, to presenting soin^ motive^ 
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wliy the coinimuuty eUoiild patroHizc science, ami foster such institutions as i\m. 
We scioiitiiic men regard this as an occasion of tlie Inghcst interest, and thus do 
Mofc liesitato to give the sanction of the highest, learned body of the country as 
an indorsement of the liberality of this State. The geological survey of kcw 
York has given to the world anaw nomenclature. No geoiogist. can, hereafter, 
describe the several strata of the earth wilhont referring to it. Its results, as 
recorded in your pnblishcd volumes, are treasured in the most valnable libraries 
of the world. They have made this city famons ; and now, when the scientific 
geologist lands ou your sliorc, his first question is, ** Which is tlie way to 
Albany f I want to see your fossils." But Faleontology is o)jly one brancli of 
the suojeetj and many otliers your survey has equally fostered. 

He next procccdea to show that orgnufzed beings were organii'.ed with reference 
to a plan, which the relations between diflercnt animals, and between different 
plants, and between animals and plajit-s, everywhere exhibit;— drew sections of 
the body of a iish, and of the bira, and of man, and pointed out that in each 
there was the samo central back-bojie, the cavity above and the ribbed cavity 
below the rtcxsh on each side, and the skin over all— showing that the maker of 
each possessed the same thought- -followed the same plan of structure. And 
upon that plan He had made all the kinds of quadrupeds, 2,000 in number, all 
the kinds of birds, V,000 in munbcr, all of the reptiles, 2,000 to 8,000 in number, 
all the fish, 10,000 to 12,000 in number. All tJJcir forms may be derived as 
dilTerent expressions of the same formula. Tlicre are only four of these great 
types J or, said he, nmy I not call them tlie four tunes on which Divinity has 
played the harmonies that have peopled, in living and boaxitiful reality, the 
whole world ? 

TROFKsson nrrcjJCooK on nKMiNisoKNC>-is. 

Ekastus C l^ENEmor, l^^sq., of Kew York, introduced Prof. JfiicHcocK, of 
Amherst, as a gentleman whose naine was very familiar, wlio had laid aside, 
voluntarily, tiie charge of one of the largest colleges in Kew England, but who 
could never lay aside the honors he had eariied in the literature and science of 
geology. 

After a few introductory observations, Prof. HrieiicocK said:— 

Tills, I believe, is the first example in which a State Government in our 
country has erected a museum for the exhibition of its natural resources, its 
mineral and rock, its plants and animals, living and fossil. And this seems to 
ma the most appropriate spot in the country for placing the ilrst geological liall 
erected by the Government ; for the County of Albany was the district wliere 
the first geological survey was undertaken, on this side of the Atlantic^ and, 
perlmps, the world. This was in 1820, and ordered by that eminent philan- 
thropist, Steplicn Van Rensselaer, who, three years later, appointed Frof. Eaton 
to survey, hi like manner, tlie whole region traversed by the Erie Canal. This 
was the eonimcncement of a work, wliieh, during the last thirty years, has had 
a wonderful expansion, reaching a large part of the States of the Union, as well 
as Canada, Nova Scotia, and New Briujswiek, and, I might add, several 
European countries, where the magnificent surveys now in progress did not 
comnjcnco till after the survey of Albany and Uensselaer Counties, Ifow glad 
arc we, therefore, to find on t^his spot the ilrst Mxtseum of Economical Geology 
on this side of the Atlantic! Nay, embracing as it does all the depaitmcntof 
Natural History, 1 see in it more than a Kuropeaii Atuseum of I'^conomical 
Geology, splendid though they are. I fancy, rather, that 1 see here the germ of 
A CiS'Atlantie British JSluseuu), or Garden of i*lants. 

North Carolina was the first State that ordered a geological survey; and I 
have the pleasure of seeing before me the gentleman who executed it, and in 
1824-5 published a report of 140 pages. I refer to Professor Olmsfead, who, 
though he has since won brighter laurels in another department of science, 
will always be honored as tlie first eonnnissioned State geologist in our land. 
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Of tlio New York State Survey he saitl : — 

This survey ba-^ <1ovolopctl the ohler foFsUifcvous roeki?, witli a fulhiess aiul 
tllstinctncs* unknown elsewhere. J fence European savans study the New York 
Keports with eagerness, in 1850, as I entered the AVoodwarJUan Museum, in 
the University of Oanihridge, in j^'nglaiul, I found Frofes4?or MeCoy husy with a 
collection of Silurian fossils before him, wluch he was studying with 3!airs first 
volume of Paleontology as his guide; ami in the s|)lcndid volunics, entitled 
JhUhh Pcdeozoric Uocks mid Fossih, which appeared last year as the result of 
those rcsearclies, I find Professor llaU denominated the great American I^aleon- 
tologist. I tell you, Sir, that this survey has given Kcw York a reputation 
throughout the learned \s^orld, of which she may well be proud. Am X told that 
it will, probably, cost half a million? Very "well. The larger the sum, the- 
higher will be the reputation of New York for liberality ; and what other half 
million expended m our country, has developed so many iiew fact.^, or thrown so 
much light upon the history of* the globe, or won so world-wide and enviable a 
reputation I 

And of Geological Surveys in general :— 

In regard to this matter of geological surveys, I can hardly avoid making 
ft suggestion here. So large a portion of our country has now been examined, 
more or less thoroughly, by the several State governments, that it does seem to< 
me the time has come when the National government should order a survey— 
geological, zoological, and botanical- *of the ^vhole country, on such a liberal 
and thorough plan as the surveys in Great Britain are now coiiductcd; in the 
latter country it being understood that at least thirty years will be occupied in 
the work. Could not the distinguished New York statesman who was to have 
addressed us to-day be induced, when the present great struggle in which he h 
engaged shall have been brought to a close, by a merciful Providence, to intro- 
duce this subject, and urge it upon Congress? And would it not be appropriate 
for the American Association for the Advancement of Science to throw a petition 
before the gOYOrnmcnt for such an object? Or might it not, with the consent 
of the eminent gentleman who has charge of the Coast Survey, be connected 
therewith, as it is witli the Ordnance Survey in Great Ih'itain. 

The Instory of the American Association was then given:— 

Prof. Mather, X beiieve, through i^rof. l<>mmons, first suggested to the Kev/- 
York 15oard of Geologists in November, 18S8, in a letter proposing a number of 
pointij for their consideration. X quote from him the following paragraph 
relating to the meeting. As to the credit he lias here given me of having per - 
Bonally suggested the subject, X can say only tlmt I had been in the habit for 
several years of juaking this mceting'^ of scientific men a sort of hobby in my 
correspondence with such. Wliether othcr.s did the same, X did not tlien, and do 
not now know. Were this the proper place, X could go more into detail on thie 
point; but X will merely quote Prof. I^tather's language to tlie Xioard-— 

^- ^ ^ ^ "Would it not be well to suggest the propriety of a meeting of 
Geologists and other seientifie men of our country at some central point next 
fall," -say at New-York or Philadelphia? There* arc many questions in our 
Geology tlmt will receive new light fron\ friendly discussion and the cond)ined 
observations of various individuals who have noted them In different parts of 
our country. Such a meeting has been suggested by l*rof. IXitchcoek j and to me 
it seems desirable. It would undoubtedly bo an advantage not only to science 
but to the several surveys that are now in progress and that may m future be 
authorized. It would tend to make known our scientific men to each other 
personally, give thcn\ more confidence in each other, and cause them to con- 
centrate \heir observation on those questions that are of interest in^ either a^ 
scientific or economical point of view. More questions may be satisfaetorily 
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i?ettUHl in a day by oml tlisciission in such a body, than a year by writing aiul 
pubUcaiion."* 

TJioiigh the Boavd adopted the plan of a nicciing, vartoiis causes delayed the 
first over till April, 1840» when wo asseinblcd hx Philadelphia, and spent a week 
ill raost protitablo and pleasant discnssion, and the presentation of paper.^. Our 
number thai year was only 18, because confined ahnost exclusively to the 
State geologists; but the next year, wlien we met again in Philadelphia, and a 
more extended invitation was given, about eighty were present; and the niemberd 
have been increasing to the present time. But, In fact, those tir.st two meeting**, 
proved the type, in all things essential, of all that have followed. The principal 
changes have been those of expansion and the consequent introduction of many 
other brandies of science with their eminent cultivators. In 1842, we changed 
the name to that of the Association of American Geologists and Naturalists; and 
in 184V, to that of the American Association for the Advancement of ^science. I 
trust it has not yet reached its fullest development, as our eomttry and its 
geientiilc men multiply, and new fields of discovery open. 

Prof. H. said of this particidar occasion:- - 

Wo may be quite sure that this Hall will be a center of deep interest to 
coming gcneratioijs. Long after wo shall have passed away will the men of 
Kew'York, as they survey these monuments, feel stinudated to engage in other 
noble enterprises by this work of iheir progenitors, and from many a distant 
part of the eivilized\vorld will men come hero to solve their scicntille questions, 
and to bring far-off regions into comparison with this. New- York, then, by her 
liberal patronage, has not only acquired an honorable name among those living 
in all civilized lands, but has secured the voice of History to transmit her fame 
to far-off generations. 

Sm Wn.l.tAM LOOAN ASKS " IHK WAY TO Al.nA^'Y." 

Sir WiLMAM E. LooAN, of Canada, iti a brief speeeli acknowledged the services 
rendered by the New-York Survey to Canada. He should manifest ingratitude 
if he declined to unite in the joyful occasion of inaugurating the Museum which 
was to hold forever tlie evidence of the truth of its published results. The 
Burvey of Canada had been ordered, and the Commission of fivo years twice 
renewed; and the last time, the provision for it was more than doubled. It 
happened to him, as Mr. Agassiz had said •. after crossing the ocean first, the first 
thing he asked was, "Which is the way to Albany?" and when he arrived here, 
he found that witli the aid of Prof. llaU's disco vcrtcs, he ha^d only to take up the 
different formations as he had left them on the boundary line, and follow them 
into Canada. It was both a eonvenieticc and a necessity to adopt the New-York 
nomenclature, which was thus extended over an area six times as largo as New- 
York. In Paris he heard Be Vernier using the words Trenton and Niagara, as 
if they were household words. He was delighted to witness the impatience 
with which Barron inquired when the remaining volumes of the Paleontology of 
N"ew-York would be published. Your Paleontologieal reputation, said he, has 
made New-York known, even among men not scientific, all over Europe. I liope 
you will not stop here, but will go on and give us in equally thorougfi^ full, and 
magniiiccnt style, the character of the Durassic and Cretaceous formations. 

rilOFKSSOR JIKKRY ON DliTCUMKN. 

Professor HKNaY w^as at a loss to knov/ by what process they had arrived at 
the conclusion that seven men of science must be substituted to fi'l the place of 
one distinguished statesman whom they had expected to hear. He prided 

* In tijc letter alludctl to, on cxaiolnatlon, wo discover ftnotlicr passage bfariiig on the point, 
which, owing to the Professor's inode.^ty we suspect, ho ditl not read. Prof, ^father adds. '* Vou^ 
«o far as I know, first suggested tho matter of such an Association, i laid the matter before the 
JJo.'vrd of Oeologj${$ of Now* York, specifying some of the ftdvant«g«JS thnt inight be expected to 
result; and Prof. Yannxcin probably inado tho motion befovc the Board In regard to it,'' 
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himself on \m Albany nativity. He wa^i pvoiul of the old Dutch cimvactcr, timi 
wa$ the substratum of the city. The Dutch are haixl to be moved, but whcu 
tticy do start their inoincntum h not as other men*s in proportiojt to the velocity, 
but as the aqiiarc of the velocity, Bo when the Dutchman goes tiiree tiinc4 m 
fast, lie Ims nine times the force of another nmn. The Dutchman has an immense 
potcutia agency, but it ^vant.s a email xspark of Yankee enterprise to touch it off. 
In this strain 'the Professor continuetl, making his audience very merry, and 
f-^iving them a ihxo chance to expre^ss thonsclves with repeated explosions of 
laughter. 

rROFK->>SOK DAVH55 ON TilK FUAOVICAL NA'iUBK OF SOIKXGK. 

Prof. C»ARW» DAvrt:^ was introduced by Ex-Governor Bkymouh, and spoke 
briefly, but humorously and very )n\ich to tlie point, in defense of the practical 
char.<\etcr of scientific researches. lie said that to one accustomed to speak only 
on the abstract quaiitities of number and space, this was an unusual occasion, 
and this an unusual audience ; and inquired how he could discuss the 
abstract forms of geonietry, when he aaw before him, in such profusion, 
tlie most beautiful real forms that Providence has vouchsafed to the life 
of man. He pro|)03ed to introduce and develop but a eingle train of thought 
♦ -the uncliangeable connection between what in conimon language is called 
the theoretical and praclieal, but in more technical phraseology, the ideal 
mid the actual. The actual, or true practical, consists in the ^ises of the 
forces of nature, according to the laws of nature; and here we must dis- 
tiuguish between it and the empirical, which uses, or attempts to use, those 
forces, without a knowledge of the law.s. The true practical, therefore, is the 
result, or actual, of an antecedent ideal. The ideal, full and complete, must 
exist in the mind before the actual can be brought forth according to the laws of 
science. Wlio, then, are the truly practical men of our age? Are they not those 
who are engaged most laboriously and succciNsfully in invCxStigating the great 
laws? Are they not those who are pressing out the boundaries of knowledge, 
and conducting the nnnd into new and unexplored regions, wdiere there may yet 
be discovered a California of undeveloped thought? Is not the gentlemanVrom 
Massachusetis (Professor Agassiji) the most practical man in our eo\mtry in the 
department of Natural History, not because lie has colleeted tlie greatest number 
of specimens, but because he lias laid opcji to us all the laws of the animal king- 
dom ? Are the formidas written on tlio black-board by iha gentleman from 
Cambridge (Prof. Pierce) of no practical value, because tliey cannot be read by 
tlie uninstrueted eye? A single line may contain the elcmenls of the motions of 
all the heavenly bodies ; and the eye of science, taking its stand-point at the 
center of gravity of tlie system, will see in the equation the harmonious revolu- 
tions of all the bodies which circle the heavens. It is such labors and such 
generali'/ations that have rendered his name illustrious in the history of mathe- 
matical science. Is it of no practical value that the Chief of the Coast Burvey 
(Prof Baehe), by a few characters written \ipon paper, at Washington, has deter- 
mined tlie exact time of high and low tide in the harbor of Boston, and cau 
determine, by a similar |n'ocess, the exact times of high and low water at every 
point on the surface of the globe I Are not these resultvS, the highest efforta of 
ijcienee, also of the greatest practical utility? And may we not, then, conclude 
that there is noihiny Indif prmtiml which is not the consequutce of an aniecedmt 
ideal? 

Science 18 to art what the great fly-wheel and governor of a steam-engine 
are to the working part of the machinery— it guides, regulates, and controls the 
whole. Science and art are inseparably connected; bke the Siamese Twins, 
they cannot be Separated without producing the death of both, 

How, then, are we to regard the superb specimens of natural history, which 
the liberality, the munificence, and the wisdom of our State have collected at 
tUe Capitol? They are the elements from which we can here determine all that 
belonga to the Natural History of our State; and may wo not indulge the hope, 
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thai, scieiieo and goniiB will come licve, aiul, .striking them with a magie WAn<l, 
Oftiisc the true praeiieal to spring into immortal life? 

Remarks were also offered by Prof. Ckk-stku Bkw>;y, President Andkr-son, and 
Rev. Dr. Cox. 

And thus ended the Inauguration of the State Geological Hall. 
We tiiYii to the Observatory, in regular order of suecessio)). 

INAUaUEATION OF DUDLEY Ol^SKEYATORY. 

Tlic Inauguration of the Dudley Observatory look place under the same tent 
which was appropriated to the dedication of the Geological Hall, and on the 
day foHow^ing that event. An immense a\idience was assembled, drawn by th(i 
announcement of Mr. Evkhhxts Oration. 

At a little past three o'clock the procession oimmns arrived from the Assciu- 
bly Chamber, escorted by the Burgesses Corps. Directly in front of the speaker*^ 
iiimd sat Mrs, Dum^KV, the venerable lady to whose munifleoice the world is 
indebted for this Observatory. Bhc was dressed in an antique, olive-colored silk, 
with a figure of a lighter color, a heavy, red broch6 shawl, and her bonnet, 
cap, <fee., after the strictest style of tlie old school. Her presence added a new 
point of interest. 

Prayer having been offered by llcv. Dr, SrK.\GUK, of Albany, Thomas W. Oi.* 
corr, Esq., introduced to the audience Ex-Governor Washinotox Hunt, who spoke 
brieily in honor of the n\emory of Charles I'J. Duplkv, whose widow has foimded 
and in part endowed this Observatory with a liberality so reniarkable. 

Remarks were offered by I)r, B, A, Goulu and Prof. A. D. Baciu:> and 
Judge Haurts read the following letter from Mrs. l)ui>r,KV, announcing another 
munificent donation in aid of the new Observatory- -f^SO.OOO, in addition to the 
$25,000 which had been already expended in the construction of the building. 
The letter was received with slio\its of applause. Prof. Aoassiz rising and leading 
the vast assemblage in three vehement cheers in ho)ior of Mrs. Dum.vjy f 

AiMAm-j Thursday, Aug. 14, 1856. 
To the Trmiees of (he Dudlen Observatory : 

GBNrr.KMKx,- d scarcely need refer in a letter to yo^i to the modest beginning 
and gradual growth of the institution over which you preside, and of which you 
arc the responsible guardians. But we liave arrived at a period in iU history 
when it^ inauguration givcB to it and to you some degree of prominence, and 
which must stamp our past efforts witli weakness and inconsideration, or exalt 
those of the future to the measure of liberality necessary to certain success. 

You have a building erected and instruments engaged of unrivaled excellence ; 
and it now remains to carry out tlie suggestion of the Astronomer lloyal of Kn- 
gland in giving permanency to tlic establishment. Ttie very distinguished Pro- 
fessors Bacmik, PiKaoH, and Gould, state in a letter, whicli I have been permitlcd 
to see, that to expand this institution to the wants of American science and the 
lionors of a national character, will require an investment which will yield annu* 
ally not less than $10,000; and these gentlemen say, in the letter referred to,- - 

*Mf the greatness of your giving can rise to this occasion, as it has to all our 
previous siiggestions, wfth such unOineliing magnanimity, we promise you our 
earnest and hearty cooperation, and stake o\u' reputation that the scientific suc- 
cess shall fill up tlie measure of your hopes and anticipations." 

For the attainment of an objt*ctxSO rich in scientific reward and national glory, 
guaranteed by men with rc|>utations as exaltt-d and enduring as the skies up^n 
which they are written, contributions should be general, and not confined to au 
individual or a place. r ^^^^T^ 
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For myself, I oft'er, as my part of the required cjulowrneiit., the sum of $60,000 
ill ailditbii to the advaiiccij which I have already made; and, trusting that the 
imme which yoii have given to the Observatory rnay not be regai^ded as an un- 
deserved cornprnnent, and that it will not diminish the public regard by giving 
to the institution a seemingly individual chavacter, 

I remain, (Gentlemen, your obedient servant, 

BLANDINA DUDLEY. 

Judge }l'Anai.s then introduced the Orator of the occasion, lion, Kdwahp 
ICvKUKTr, whose speech is given verbatim in these pages. 

THB )N'$rnUMBN"fS OF TilK DUOLKY OWSKUVATORY. 

During the Bessions of the Amcricnn Association, the new Astronoroical 
Instruments of Dudley Observatory were described in detail by Dr. ii A. GoufJ>, 
who is the Astronomer in charge. We condense his statements:' - 

The Meridian Circle and Transit instrument were ordered frorn Pistor <fc 
Martins, the celebrated manufacturers of Berlin, by whom the new instrument 
at Ann Arbor was made. A number of improvements have been introduced iiv 
the Albany instruments, not perhaps all absolutely new, b\it an eclectic com- 
bination of late adaptations with new improvements. Dr. Oould made a dis~ 
tinetlon of modern astronomical instruments into two classes, the Knglisli and 
the Oerman. The English is the massive type; the German, light and airy. 
Tim English instrument is the instrument of the engineer; the German, the 
instrument of the artist. In ordering the instrumentvS for the Albany Observatory^ 
tho Doctor preferred the German typo and discarded the heavier English. De 
instanced, as a specimen of the latter, the new instrument at Greenwich, recently 
erected \mder the superintendence of the Astronomer Royal Tliat instrumeni 
registers observations in single seconds; the Dudley instrument will register to 
tenths of seconds. That has six or eight microscopes; this has four. TImt has a 
gas lamp, by the light of which the graduations are read otf; tho Albany instru- 
ment has no lantp, and the Doctor considered the lamp a hazardous expcrimcni;, 
alTceting the integrity of the experiment, not only by its radiant heat but by the 
currents of heated air which it produces. The diameter of tho object-glass of the 
Albany instrurncnt is '/I' French inches clear aperture, or 8 English inches, and 
the length of the tube 8 feet, lie wo\dd have preferred an instrument in which 
the faeditics of manipulation would Imvc been greater, but was hampered by 
one proviso, upon which the Trustees of the institution insisted- -that this should 
be the biggest instrument of its kind; and the instruction was obeyed. The 
glass was made by Chance, and ground by Pistor himself, Tho eye-piece is fitted 
with two microrncters, for vertical and horizontal observations. Another 
apparatus provides for the detection and measurement of tho llexureof the tube. 
Much trouble was experienced in securing a good casting for tlie steel axis of 
the instrument. Three were found imperfect under tlio lathe, and tho fourth 
was chosen; but even then the pivots were made in separate pieces, which wtre 
set in very deeply and welded. Dr. Gould said he had been requested by the 
gentlemen who Imd this enterprise in charge to suggest^ as a mark of rc^^pect to 
a gentleman of Albany who was a munilicent patron of Science, that this instru- 
ment bo known as the Oleott Meridian Circle. 

WHAT TUB IWDhKY OnSKRVATOUY IS. 

It .stands a mile from the Capitol, in tha city of Albany, upon tho crest of a 
hill, so ditllcult of approach, as to be in reality a Dill of Bcience, There are two 
ways of getting to it. Jn both cases there are rail fencca to bo clambered over, 
(jtird long grass to wade through, settlements to explore, and a clayey road 
to travel ; but these are minor troubles. The elevation of the hill above tide- 
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water is, perhaps, 200 feet; it^ distauee from the Capitol aboxit a rnilc and a 
half. The view for inilcs h unimpeded; and the Observatory is belted about 
with woods and verdant lawns. There eoiild not be a finer loeation or a piirer 
air. The plateau contains some fifteen acrev^. 

Tl\e Observatory h eonstruetcd in the form of a Latin cross. It.s eastern arm 
h an apartment M by 24 feet, in which the meridian circle is to be placed. The 
western arm is a room of tlic same dimensions, intended for the transit instru- 
ment. From the north and south faces of both rooms are semi-cireular apsides, 
projecting 6 feet 6 inches, containing the Collimator piers and the vertical open- 
ings for observation. The entire length of each room is, therefore, 8V feet. In 
the northern arm arc placed the library, 23 feet by 27 feet; two computing 
rooms, 12 feet by 23 feet each ; side entrance halls, staircases, itjc. The southern 
arm contains the principal entrance, consisting of an arched colonnade of four 
Tuscan columnB, surrounded by a pediment. A broad flight of stone steps leads 
to this colonade; and through tlie entrance door beneath it to tliO main central 
hall, 28 feet square, in whieli are placed (in niches) the very beautiful electric 
clock and pendulum presented by Erastus Corning, l&q. The center of this hall 
is occupied by a massive pier of stone, 10 feet square, passing from the basement 
into the dome above, and intended for the support of the great heliomcter. 
Directly opposite the entrance door is a large niche, in which it is proposed to 
place tlie bust of the late Mr. Dudley. Immediately above this hall is the equa- 
torial room, a circular apartment^ 22 feet 6 inches in diameter, and 2<l feet high, 
covered by a low conical roof, in which and in the walls arc the usual observing 
nViU. The drum, or cylindrical portion, of this room is divided into two parts — 
the lower one fixed, the upper, revolving on east-iron balls moving in grooved 
metal plates, can command the entire liorizon. 

The biiilding is in two stories— the upper of brick, with freestone quoins, 
impost and window and door dressings, rests upon a rusticated basement of free- 
stone, six feet high. The style adopted is the modern Italian, of which it is a 
very excellent .specimen. The building has been completed some time; but, in 
conseqxicnce of the size of the instruments now procured being greater than that 
originally contemplated, sundry alterations were required in the Transit and 
Meridian Circle rooms. These consist of the gemi-eircular projections already 
mentioned, and which, by varying the outlines of the building, will add greatly 
to its beauty and picturesqueness. 

The piers for the Meridian Circle aiul Transit have, after carefvd investiga- 
tion, been procured from the Lockport quarries. Tlic great density and uni- 
formity of tlie structure of the stone, and the facility with which such large 
masses as are required for this purpose can be procured there, have induced 
the selection of these quarrie.s. The stones will weigh A'om six and a half to 
eight tons each. 

The main building was erected from the drawings of Mcssr.^ Woollctt and 
Ogden, Architects, Albany ; the additions and the machinery have been 
designed by Mr. W. llodgins, Civil JCngineer; ajul the latter is now being con- 
structed under his superintendence, in a very superior manner, at the iron works 
of Messrs. Pruyn and Lansing, Albany. 

The entire building is a tasteful and elegant structure, much superior in 
architectural character to any other in America devoted to a similar purpose. 
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¥i:hho\v Oitizbns of Albany :-— 

Assembled as wo arc, wulci' yo\ir auspices, in this aticient and hospitable 
city, for an object indicative of a highly-advanced stage of scientific culture, 
it is natural, in the first place, to cast a historical glaiice at the past. It 
seems almost to surpass belief, though an unquestioned fact, that more than 
a century should have passed away, after Cabot had discovered the coast of 
North America for England, before any knowledge was gained of the noble 
river on which your city stands, and which was destined by l^rovidence to 
determine, in after times, the position of the connnercial metropolis of the 
Gontinent. It is true that Yerazzano, a bold and sagacious Florentine navi- 
gator, in the service of France, had entered the Narrows in 1524, which ho 
describes as a very large river, deep at its mouth, which forced its way 
through steep hills to the sea ; but thougli he, like all the naval adventurers 
of that age, was sailing westward in search of a shorter pasvsage to India, 
he left this part of the coast without any attempt to ascend the river ; nor 
can it be gathered from his narrative that he believed it to penetrate far into 
the interior. 

VOYAOK or UBNuiucK nunsoN. 

Near a hundred years elapsed before that gi'cat thought acquired sub- 
stance and form. In the spring of 1609, the heroic but lu^ fortunate Hudson, 
one of the brightest names in the history of English maritime adventure, 
but then in the employment of the Dutch East India Company, in a vessel 
of eighty tons, bearing the very astronomical name of the IM/Moony having 
been stopped by the ice in the Polar Bca, in the attempt to reach the East 
by the way of Nova Zembia, struck over to the coast of America in a high 
northern latitude. He then stretched down southwardly to the entrance of 
Chesapeake Bay (of which he had gained a knowledge from the charts and 
descriptions of his friend, Captain Smith), thence returning to the north, 
entered Delaware Bay, standing out again to sea, arrived on the second of 
September in sight of the ^* high hills" of Neversink, pronouncing it "a 
good land to Ml In with, and a pleasant land to sec;'- and, on the following 
morning, sending his boat before him to sound the way, passed Sandy Hook, 
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and there came to anchor on iho third of September, 1009; two hundred 
and forty-seven years ago next Wednesday. What an event, my friends, in 
the history of American population, enterprise, commerce, intelligence, and 
power the dropping of that anchor at Bmuly Hook ! 

niscovKUY 01* 'cim iiudson iuvkh. 

Hero ho hngercd a week, in friendly intercourse with the natives of New 
Jersey, while a boat\s company explored the waters up to Newark Bay. 
And now the great question. Shall he turn back, like Yera'/vzano, or ascend 
the stream ? Hudson was of a race not prone to turn back, by sea or by 
land. On the eleventh of September ho raised the anchor of the Half Moon ^ 
passed through the Narrow.9, beholding on botli sides *' as beautiful a land 
as one can tread on;" and tloated cautiously and slowly up the noble stream 
♦ the fu'st ship that ever rested on its bosoni. He passed the Palisades, 
nature's dark basaltic Malakoff, forced the irojn gateway of the Highlands, 
anchored, on the fourteenth, near West Point; swept onward and upward, 
the following day, by grassy meadows and ttwgled vslopes, hereafter to be 
covered with smiling villages ;- by elevated banks aiid woody heightvS, the 
destined site of towns and cities of Ncwburg, Poughkeepsic, Oat.skill;- on 
the evening of the fifteenth arrived opposite ** the mountains which Ho from 
the river side," where he found " a very loving people and very old men ;" 
and the day following sailed by the spot hereafter to be lionorcd by his own 
illustrious name. One more day wafts him up between Bchodac and Cas- 
tleton ; and liere he landed and passed a day with the nativCvS,- greeted with 
all sorts of barbarous hospitality,- the land '* the finest for cultivation he 
ever set foot on," the natives so kind and gentle, that when they found lie 
would not remain with tlicm over night, and feared thai he left them—poor 
children of nature!- -because ho was afraid of their weapons,- -he, whoso 
quarter-deck was heavy with ordnance, -they *' broke their avtows in pieces, 
and threw thonx in the fire." On the following morning, with the early 
llood-tidc, on the 19th of September, 1600, the Half Moon ** ran higher up, 
two leagues above the Shoals," and can\e to anchor in deep water, near the 
site of the present city of Albany. Happy if he could have closed his 
gallant career on the banks of the stream which so justly bears his name, 
and thus have escaped the sorrowful and mysterious catastrophe which 
awaited him the next year! 

CUAMPLAIN'^S VOVAOK AK1> TIIK GUOWTII OF COLOKIHS. 

But the discovery of your great river aiul of the site of your ancient city, 
Is not the only event which renders the year 1000 memorable in the annals 
of America and the world. It was one of those years in which a soit of 
Bympathctic nmvement toward great results unconsciously pcrvade-s the, 
racca and the minds of men. While Hudson discovered this mighty river 
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and this vast region for the Dutch Ea^t India Oontpany, Champlain, in the 
mmo year, carried the lilies of France to the beautiful Jake which bears his 
name on your northern hn\its ; tlie languishing establishments of 3<]ngland 
in Virginia were strengthened by tlie second charter granted to that colony ; 
the little church of Robinson removed froni Amsterdam to lioyden, from 
which, in a few years, they went forth, to lay the foundations of Hew 
England on Plymouth Hock ; the seven United Provinces of the Nether- 
lands, after that terrific struggle of forty years (the commencen\ent of which 
has just been embalmed in a record worthy of the great event by an 
American historian) wrested from Spain the virtual acknowledgment of their 
independence, in the Twelve Ycars^ Truce ; and James the First, In the 
same year, granted to the British l^'ast India Company their fu\st permanent 
charter,- corner-stone of an cnnpire destined in two centuries to overshadow 
the East. 

OAMr.KO's DISCOVKIUKS. 

One more incident is wanting to con^pletc the list of the memorable 
occurrences which signalize the year .1609, and one nmst worthy to be 
remembered by us on this occasion, Cotcmporancously with iho events 
which I have enumerated- eras of history, dates of en^pire, the starting- 
point in some of the greatest political, social, and moral revolutions in our 
amials, an Italian astronomer, who had hoard of the magnifying glasses 
which had been made in Holland, by which distant objects could be brought 
seemingly near, caught at the idea, constructed a telescope, and pointed it 
to the heavens. Yes, my friends, in the same year in which Hudson dis- 
covered your river and the site of your ancient town, in which Koblnson 
made his melancholy hegira front Amsterdan\ to liOyden, Galileo Galilei^ 
with a telescope, the work of his own hands, discovered the pliases of Venus 
and the satellites of Jupiter ; and itow, after the lapse of less than two cen- 
turies and a half, on a spot then embosomed in the wilderness- -the covert 
of the least civilized of all the races of men- we arc assembled- descendants 
of the Hollanders, descendants of the Pilgrims, in this ancient and pros- 
perous city, to inaugurate the establishment of a first-class Astronomical 
Observatory. 

KAUhY J>AYS OF AI.BANV. 

One more glance at your early histoiy. Three years after the landing of 
tho Pilgrims at Plymouth, Fort Orange was erected, in the center of what is 
now the business part of the city of Albany j and, a few years later, the 
little hamlet of Beverswyck began to nestle under it.s walls. Two centiules 
ago, my Albanian friends, this very year, and I believe this very month of 
August, your forefathers assembled, not to inaugurate an observatory, but 
to lay tho foundations of a new church, in the place of the rude cabin which 
]md hitherto vserved them in that capacity. It was built at the intersection 
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of Yonkcr*s and ]Ian{lcla«ir\s, bolter known to you as Btaio and Market 
streets. Public and private liberality cooperated in the important vvork. 
The authorities at the Fort gave fifteen hundred guilders ; the patroon of that 
early day, with the liberality coeval with tlic name and the race, contributed 
a thousand ; while the inhabitant.^, for whose benefit it was erected, whose 
numbers were small and their resources smaller, contributed twenty beavers 
** for the purchase of an oaken pulpit in HollaiKl." Whether the largest part 
of this subscription was bestowed by some liberal benefactress, tradilion has 
not informed us. 

^^KW AMSTEUOAM. 

Nor is the year 1656 memorable in the annals of Albany alo!\e. In that 
same year your imperial metropolis, then numbering about three hundred 
inhabitants, was first laid out as a city, by the name of New Amsterdam.'* 
In eight years more, New Netherland becomes New York ; Fort Orange and 
its dependent hamlet assumes the name of Albany. A century of various 
fortune succeeds ; the scourge of French and Indian war is rarely absent 
from the land ; every shock of European policy vibrates with electric 
rapidity across the Atlantic j but the year 1Y50 finds a population of 
800,000 in your growing province. Albany, however, n^ay still be regarded 
almost as a ft-ontier settlement. Of the twelve counties into wdiich the prov- 
ince was divided a hundred years ago, the coimty of Albany comprehended 
all that lay north and west of the city ; and the city itself contained but 
about three hundred and fifty houses. 

TWO IIUNDHKO YKAKS. 

One more century ; another act in the great drama of empire ; another 
l*Vench and Indian War beneath the banners of England ; a successfid Kevo« 
lution, of which some of the most momentous events occurred within your 
limits; a union of States; a Constitution of Federal Government; your popu- 
lation carried to the St. Lawrence and the great I/akcs, and their waterfj 
poured into the Hudson ; your territory covered with a net- work of canals 
and railroads, filled with life and action, ami power, with all the works of 
peaceful art atid prosperous enterprise with all the institutions which con- 
stitute and advance the civilization of the age; its population exceeding that 
of the Union at the date of iho Kevolution ; your own numbers twice as 
large as those of ih(s largest city of that day, you have met together, my 
Friends, just two hundred years since the erection of the little chiu'ch of 
Beverswyck, to dedicate a noble temple of science and to take a becoming 
public notice of the establishment of an institution, destined, as we trust, 
to exert a beneficial infiuencc on the progress of useful knowledge at homo 
and abroad, and through that on the general cause of civilization. 

* Tljcfc historkal notices an*, for the inost part, .'jbrldgcjl fr<im Mr. BroiUKad's cxc<'Hewt 
history of Hew York. 
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You Will observe that I am careful to say the progress of science ** at home 
aiul abroad;" for the study of Astronomy in this coimtry has long since, I 
am happy to add, passed that point where it is content to repeat the obser- 
vations and verify the residts of European research. It has boldly and suc- 
cessfully entered the field of original investigation, discovery, and speculation ; 
and there is not now a single department of the science in wluch the names 
of American observers and mathematicians are not cited by our brethren 
across the water, side by side with the most eminent of their European con- 
temporaries. 

This state of things is certainly recent. During the colonial period and 
in the fust generation after the Revolution, no department of science was, for 
obvious causes, very extensively cnltivated in America- -astronon>y perhaps 
as much as the kindred branches. The improvement in the quadrant, com- 
monly known as Hadlcy's, had already been nmdo at Philadelphia by 
Godfrey, in the early part of the last eentmy ; and the beautiful invention of 
the collimating telescope was made at a later period by Kittenhousc, an 
astronomer of distinguished repute. The transits of Venus of 176 1 and 1T01> 
were observed, and orreries were constructed in different parts of the country ; 
imd some respectable scieiitiftc essays are contained and valuable observ- 
ations are recorded in tlie early vohunes of the Transactions of the Philo- 
sophical Society, at Philadelphia, and the American Academy of Arts and 
Sciences at Boston and Cambridge. Bni in the absence of a ntunerous class 
of men of science to encourage and aid each other, without observatories 
and without valuable instruments, little of in^portanco could be expected in 
the higher walks of astronondcal life. 



AMIvKICAN OBSEUVATIONS. 

The greater the credit due for iho achievement of an enterprise connnen- 
ced in the early part of the present century, and which would reflect honor 
on the science of any country and any age; I mean the translation and com- 
mentary on Iiaplace*s Mccaniqite Celeste^ by Bowditch ; a work of whose 
merit I am n^yself wholly imable to form an opinion, but which I sup- 
pose places the learned translator and connnentator on a level with the ablest 
astrononicrs and geometers of the day. This work may be considered as 
opening a new era in the history of American science. The country was still 
almost wholly deftcient in instrumental power; but the want was generally 
felt by men of science, and the public nvind in various parts of the country 
began to be turned towards the means of supplying it. In 1825, President 
John Quiney Adams brought the sul)ject of a National Observatory before 
Congress. Political considerations prevented its being fjivorably entertained 
at that time; and it was not till 1812, and as an incident of the exploring 
expedition, that an appropriation was made for a d6p6t for the charts and 
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instiunicnts of the Navy* On ihh modest basis ban been reared the National 
Observatory at "W^'a^hington ; an inntitution which has already taken and 
fully Hustains an honoraWo position an\ong the scientific establishments of 
the age. 

Besides the institution at W'aslungton, fifteen or twenty observatories have 
within the last few years, been established in ditfercnt parts of the country, 
some of them on a modest scale, for the gratification of the scientific taste and 
r.eal of individuals, otiiers on a broad foundation of expense and usefulness. 
In these establislnnents, public and private, the n\eans arc provided for the 
higliest order of astrononucal observation, research, and instruction, 'fhero 
Is already in tlio country an amount of instrumental power (to which addi- 
tion is constantly making), and of mathematical skill on the part of our men 
of science, adequate to a manly competition with their European contempo- 
raries. The fruits arc already before the world, in the iriangulation of several 
-of the States, in the great work of the Coast Survey, in the nun\erous scion- 
iitic surveys of the interior of the Continent, in the astronomical department 
of theExploring Expedition, in thescientiOc expedition to Chili, in the brilliant 
hydrographical labors of the Observatory at Washington, in the published 
observations of Washington and Cambridge, in the Journal conducted by the 
Kestor of American Science, now in its eighth lustrum ; in the Sidereal Mes- 
enge)\ Uw AsPmnomkalJoKmal^ and Dm Malifmal Kphemerk ; in the great 
chronometvical expeditions to determine the longituile of C'an^brldge, better 
ascertained than that of Paris was till within the last year ; in the prompt 
rectification of fclie errors in the predicted elements of Neptune ; in its iden- 
tification with Lalandc's missing star, and in the calculation of its ephemeiis; 
in the discovery of the satellite of Neptune, of the eighth satellite of Saturn, 
and of the innermost of its rings; in the establishment, both by observation 
and theory, of the non-solid character of Baturn\s rings; in the separation and 
measurement of many double and triple stars, amenable only to superior 
instrumental power, in the immense labor already performed in preparing 
star catalogues, and in numerous accurate observations of standard stars; in 
the diligent and successful observation of the nieteoric showers; in an exten- 
sive scries of magnetic observations; in the discovery of an asteroid and tan 
or twelve telescopic comets ; in the resolution of nebula) v»'hich had defied 
every thing in Europe but l^ord Kosse^s great reflector; in the application 
of electricity to the n\casuren\ent of differences in longitude; in the ascertain- 
ment of the Yclocity of the electro-magnetic thud, and its truly wonderful 
uses in recording astronomical observations, 'fhcse are but a portion of the 
iichicvements of Americat\ astronomical science within fifteen or twenty years, 
and fully justity the most sanguine anticipations of its further progress. 

How far our astronomers may be able to pursue their researches, will 
depend upon the resources of our public institutions, and the liberality of 
wealthy individuals in furnishing tlie requisite nutans. With the exception 
of the observatories at Washington and West Point, little can be done, or bo 
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expected to be done, by the govcrnjnent of the Union or the States ; but 
ill this, as in eveiy other department of liberal art and science, the great 
dependence,- -and may I not add, the »safe dependence ?- as it ever has been, 
nnist continuo to bo upon the bounty of enlightened, liberal, and public- 
spirited individuals. 

tin; i)uni/KV obskhvatokv. 

It is by a signal exercise of this bounty, my Friends, that we are called 
together to-day. The munificence of several citizens of this ancient city, 
among wlmnx the lirst place is due to the generous lady whoso name has 
with great propriety been given to the institution, has furnished the means 
for the foundation of the Dudley Observatory at Albany. On a coninianding 
elevation on the northern edge of the city, liberally given for that ptn^pose 
by the head of a family in which the patronage of science is hereditary, a 
building of ample dimensions has been erected, upon a plan which combines 
all the requisites of .solidity, convenience, and taste. A large portion of the 
expense of the structiu-e has been defrayed by Mrs. Blandina Dudley •, to 
whose generosity, and that of several other public-spirited individuals, the 
insHtution is also indebted for the provision which has been made for an 
adequate supply of first-class instruments, to be executed by the most emi- 
nent makers in Europe and America; and which, it is confidently expected, 
will yield to none of their class in any observatory in the world.*-^ 

With a liberal supply of instrumental power; established in a community 
to whose intelligence and generosity its support may be safely confided, and 
whose educational institutions are rapidly reali'/Jng the conception of a uni- 
versity; countenanced by the gentleman who conduct.s the United States 
Coast Survey with such scientific .skill and administrative energy ; committed 
to the immediate supervision of an astronomer to whose distinguished talent 
had been added the advantage of a thorough scientific education in the most 
renowned universities of Kuropc, and who, as the editor of the Ammam 
ABlronomkal Journal^ has shown lumself to be fully fpialified for tlie lugh 
trust;- -under these favorable circumstances, the Dudley Observatory at 
Albany takes its place among the scientific fou!\dations of the country and 
the world. 

WONOKKS OF ASTKO^'OMV. 

It is no aft'ected modesty which leads me to express the regret that this 
interesting occasion could not have taken place under somewhat different 
auspices. 1 feel that tlie duty of addrc>ssing this great and enlightened as- 
sembly, comprising so much of the iiUelligence of the community and of the 
science of the country, ought to have been elsewhere assigned ; that it should 
have devolved upon son^o one of the eminent persons, many of whom I sec 
before me, to whom you have been listening the past week, who, as observers 

* Frof. I.ooinb, U\ Havpcr'ji Magazine for June, p. 49. C^OOCjIp 
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and geometers, could have treated the subject with a masier^s power; aslrou- 
onKn%% whose ieloscopeB have penetrated the depths of the heavcuH, or 
mathcmaticiaus, whose analysis uuthreadi^ the maze of their wondrous 
mcchanisnu Jf, instead of commanding, as you easily could liavc done, quali- 
fications of this kind, your choice has rather MUn on one niaking no pre- 
tensions to the honorable name ofan\an of science, but whoso delight it 

has always been to turn aside from the dusty paths of active life, for an in- 
terval of recreation in the green fields of sacred nature in all her kingdon^s, 
■it is, 1 presume, because you have desired on an occasion of this kind, ne- 
cessarily of a popular character, that those views of the sid.»jcct should be 
presented wliieh address themselves to t)»e general intelligcuce of the com- 
munity, and not to its select scientific circles. There is, perliaps, no branch 
of science which to the same extent as astronomy exhibits phenouKuia which, 
while they task the highest powers of pinlosophical research, arc also well 
adapted to arrest tfie attention of minds barely tinctured with scientific cul- 
ture, and even to teach the sensibilities of the wholly \minstructcd observer, 
^j-he profound investigations of the chemist into the ultimate constitution of 
material nature, the minute researches of the physiologist into the secrets of 
animal life, the transcendental logic of the geometer, clothed in a notation), 

the yary sight of which terrifies the uninitiated, are lost on the connnon 

understanding. Jhit the tmspeakable glories of the rising and the setting sun\ 
i]\Q serene majesty of the moon, as she walks in full-orbed brightness through 
the heavens; tlie soft witchery of the morning and the evening star; the im- 
perial splendors of the firmament on a bright, unclouded night; the comet, 
whoso streaming banner lloats over half the sky,- -these are objects which 
charm and astonush alike the philosopher and the peasant, the matheniatician 
who weighs the masses and defines the orbits of the heavenly bodies, and 
the untutored observer who sees nothing beyond the images painted upon 
the eye. 

WHAT IS AK ASTROKOMICAr, OBSERVATOKV? 

An astrononiical observatory, in the general acceptation of the word, is a 
building erected for the reception and appropriate use of astronomical 
instruments, and the acconnnodation of the men of science employed in 
making and redueing observations of the heavenly bodies. These instru- 
ments are mainly of three classes, to which I believe all others of a strictly 
astronomical character may be referred. 

i. The instruments by which the heavens are inspected, with a view to 
discover the existence of those celestial bodies which are not visible to the 
naked eye (beyond all comparison more niunerous than those which are), 
and the magnitude, shapes, and other sensible qualities, both of those which 
arc and those which are not thus visible to the unaided sight The instru- 
ments of this class are designated by the general nan\e of 'felescope, and are 
of two kinds,- the refracting telescope, which derives its magnifying power 

Hosted by Google 



OKATION. 21 

from a systein of convex leases; aiul the rcilccting telescope, which receives 
the imago of the heavenly body upon a concave mirror. 

2(1. The second class of insinmients consists of those which arc designed 
principally to measure the angular distances of the heavenly bodies from 
each other, and their time of passing the meridian. The transit instrument, 
the meridian circle, the mural circle, the heliometcr, and the sextant, belong 
to this clavss. The brilliant discoveries of astronomy are, for the most part, 
made with the first class of instruments ; its practical results wrought out 
by the second. 

M. The third class contains the clock, with its sub.sidiary apparatus, for 
measuring the time and making its s\d)divisions with the greatest possible 
accuracy J indispensable auxiliary of all the instruments, by wbicli the posi- 
tions and motions of the heavenly bodies are observed, and measured, and 
recorded. 

'nm Ti^r-KBCOPK. 

The telescope may be likened to a wondrous cyclopean eye, endued with 
superhuman power, by which the astronomer extends the reach of Ids vision 
to the further heavens, and surveys galaxies and universes compared with 
which the solar system is but an atom floating in the air. The transit may 
be cwnpared to the nieasuring rod which he lays fmn\ planet to pJan.ct, and 
from star to star, to ascertain and mark off the heavenly spaces, and transfer 
them to his note-book ; the clock is that ntarvelous apparatus by which he 
equalizes and divides into nicely measured parts a portion of that uncon- 
ceived infinity of duration, without beginning and without end, in which all 
existence floats as on a shoreless and bottomless sea. 

In the contrivance and the execution of these instrun\ents, the utmost 
stretch of Inventive skill and mechanical ingenuity lias been put forth. To 
such perfection have they been carried, that a single second of magjutudo or 
space is rendered a distinctly visible and a})preciable cpiantity. *'The arc of 
a circle,'* says Sir J. llcrschell, "subtended by one second, is less than the 
200,000th part of the radius, so that on a circle of six feet in diameter, it 
would occupy no greater linear extent than l-5Y00part of an inch, a quantity 
requiring a powerful microsco])e to be (liscerned at all.*'* The largest body 
in our systeu), the sun, whose real diameter is 882,000 miles, subtends, at a 
distance of 9I>,000,000 miles, but an angle of little more than 82; while so 
admirably are the best instruments constructed, that both in Europe and 
America a satellite of Neptune, an object of comparatively inconsiderable 
diameter, has been discovered at a distance of 2,850 millions of miles. 

miiaTY OF ASTRONOMICAL OBSJ'UVAatONS. 

The object of an observatory, erected and supplied with instrutncnts of 
this admirable construction, and at proportionate expense, is, as I have 

* OaUine^, § 131. 
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already iniinmtcd, to provide for an accurate and systematic survey of the 
heavenly bodies, with a view to a more correct and extensive acquaintance 
with those ah'eady known, and as instvuroenta! power and skill in nsing it 
increase, to tha discovery of bodies liithcrto invisible, and in both classes to 
the determination of their distances, their relations to each other, and the 
laws which govern their movements. 

Why should we wisli to obtain this knowledge? What inducement is 
there to expend large sums of money in the erection of observatories, and in 
furnishing them with costly instruments, and in the support of the men of 
science employed in making, discussing, and recording, for successive gene- 
vaiions, these nnnuto observations of the heavenly bodies ? 

In an exclusively scientific treatment of this subject, an inquiry into its 
utilitarian relations would bo stipcrtluous- even wearisome. But on an 
occasion like the present, yon will not, pcrliaps, tlnnk it out of place if I 
briefly answer the question. What is the use of an observatory, and what 
benefit may be expected from the operations of such an establishment in a 
community like ours? 

1. In the fu'st place, then, we derive from the observations of the heav- 
enly bodies which are made at an observatory, our only adequate measures 
of time, and our only means of comparing the time of one place with the 
time of another. Our artificial time-keepers- clocks, watches, and chrqnom- 
cters- however ingeniously contrived and admirably fabricated, are but a 
transcript, so to say, of the celestial motions, and would be of no value with- 
out the means of regulating them by observation. It is impossible for them, 
under any circumstatices, to escape the imperfection of all machinery the 
work of human hands ; and the moment we remove with our time-keeper 
east or west, it Mh us. It will keep home time alone, like the fond traveler 
who leaves his heart behind him. The artificial instrument is of incab 
culable utility, but must itvself be regulated by the eternal clock-work of the 
skies. 

KKr.ATiOKS HKTWEEN KATUIUI, 1>1IEN0MBNA AND BA1LY LIFK. 

This single consideration is sufficient to show liow completely the daily 
business of life is affected and controlled by the heavenly bodies. It is they 
- and not our main-springs, our expansion balances, and our compensation 
pendulums -which give us our time. To reverse the line of Pope: 

" "^th wllh our watc1?cs as our j«<]g}no?it8;' none 
Oo Just alike, Iwl each bcUovcs IjIs ow«." 

Thit for all the kindreds and tribes and tongues of men each u|)On their 
own meridian -from the Arctic pole to the equator, from the equator to the 
Antarctic pole, the eternal sun strikes twelve at noon, and the glorious con- 
stellations, fc\r up in the everlasting belfries of the skies, ehin\e twelve at 
midnight;- -twelve for the pale student over his llickering lamp; twelve 
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amid tlic flaming glories of Orion's belt, if he crosses the meridian at that 
fated hour; twelve by the weary couch of languishing humanity ; twelve in 
the star-paved courts of the Empyrean ; twelve for the heaving tides of the 
ocean; twelve for the weary arm of labor; twelve for the toiling brain; 
twelve for the watching, waking, broken heart; twelve for the meteor which 
blazes for a moment and expires; twelve for the comet whoso period is mea- 
sured by centuries; twelve for every substantial, for c^Ycry imaginary thing, 
which exists in the sense, the intellect, or the A\ucy, and which the speech 
or thought of man, at the given meridian, refers to the lapse of time. 

Not only do wo resort to the observation of the heavenly bodies for the 
nu'ans of regulating and rectifying our clocks, but the great divisions of day 
and month and year are derived from the same source. 35y the constitution 
of our nature, the elements of our existence are closely connected with celes- 
tial times. Partly by his physical organi/.ation, partly by the experience of 
the race from the dawn of creation, man as he is, mul tlie times and seasons 
of the heavenly bodies, are part and parcel of one systen^. The first great 
division of time, the day-)dght (nychthemcrum), for which wo have no pre- 
cise synonym ir^ our language, with its primal alternation of waking and 
sleeping, of labor and rest, is a vital condition of the existence of such a 
creature as man. The revolution of the year, with its various incidentvS of 
sun>mcr and winter, and sccd'time and harvest, is not less involved in our 
social, material, and moral progress. It is true that at the poles, and on the 
ccpiator, the effects of these revolutions are variously modified or wholly dis- 
appear; but as the necessary consequence, human 11 le is extinguished at the 
poles, and on the equator attains only a languid or feverish development. 
Those latitudes only in which the great niotions and cardinal po.sitions of 
the earth exert a mean influence, exhibit man in the hannonious expansion 
of Ills powers, 'fhe lunar period, which lies at the foundation of the months 
is less vitally connected with human existence and development; but is 
proved by the experience of every age and race to be eminently conducive 
to the progress of civilization and culture. 

jJut indispensable as are these hcaveidy measures of time to our life and 
progress, and obvious as are the phenomena on which they rest, yet owing 
to t!\e circumstance that, in the economy of nature, the day, the month, and 
the year are not exactly commensurable, some of the most difficult (juestions 
in practical astronomy are those by which an accurate division of time,* 
applicable to the various uses of life, is derived from the observation of the 
heavenly bodies. 1 have no doubt that, to the >Supreme Intelligence which 
created and rules iho universe, there is a harmony hidden to us in the 
numerical I'elatlon to each other of day.s, months, and years ; but in oin- 
ignorance of that iiarmony, their practical adjustment to each other is a 
work of difHculty, The great embarjassment which attended the refonna- 
tion of the calendar, after the error of the Julian period had, in the lapse of 
centuries, reached ten (or rather twelve) days, sufOcicntly illustrates this 
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remark. It is most ivno that scientific difilcultics did not form the chief 
obstacle. JTaving been proposed under the auspices of the Roman pontifP, 
the }^rotcstant worUl, for a century and more, rejected the now style. It 
was in various places the subject of controversy, coHision, and bloodshed.* 
It was not adopted in England (ill nearly two centuries after its introduction 
ixt Rome ; and in the country of Struvo and the Pulkova equatorial, they 
persist at the present day in adding eleven minutes and twelve seconds to 
the length of the tropical year. 

OKOOiiAPJIICAL SCIKNCK. 

^. The second great practical use of an Astronomical Observatory is con- 
nected with the science of geography. The first page of the history of our 
Continent declares this truth. Profound meditation on the sphericity of the 
earth was one of the main reasons which led Cohunbus to undertake his 
momentous voyage; and his thorough acquaintance with iho astronojnical 
science of that day was, in his own judgment, what enabled him to overcome 
the almost innumerable obstacles which attended its prosecution.t In return, 
I find that Oopcrnicus in the very commencement of his immortal work De lie- 
■mluihnibm Othinm Omkstium^ fol 3, appeals to the discovery of America hh 
completing the demonstration of the sphericity of the earth. Much of our 
knowledge of the figure, si'/e, density, and position of the earth, as a men^ber 
of the solar system, is derived from this science ; and it ftu J)i$hes us tha 
means of perfornung the most important operatim^s of practical geography. 
Tiatitudo and longitude, which lie at the basis of all descriptive geography, 
are determined by observation. No map deserves the nan^c, on which the 
position of in^portnnt points has not been astronomically determined. Some 
even of our most important political and administrative arrangements depend 
upon the cooperation of this science. Among these I may mention the land 
system of the United States, and the determination of the boundaries of the 
country. I believe that till it was done by the Federal Government, a imi- 
forn^ system of mathematical survey had never in any country been applied 
to an extensive territory. Large grants and sales of public land took place 
before the Kevolution, and in the interval between the peace and the adoption 
of the Constitution ; but the limits of these grants and sales were asccrt<aincd 
by sensible objects, by trees, streams, rocks, hills, and by reference to adja- 
cent portions of territory, previously surveyed. 'I'lie uncertainty of boun- 
daries thus defined, was a never-fiiiling source of litigation. J^avge tracks of 
land in the Western country, granted by Virginia under this old system of 
special and local survey, were covered with contlicting claims; and the con- 
troversies to which they gave rise formed no small part of the business of the 
Federal Coxn^i after its organiv^ation. But the adoption of the present land- 
system brought order out of chaos. The entire public domain is now scien- 
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iiricnlly surveyed before it m offered for Bale; it is laid off into rA«ge.s, town- 
shlpB, vsceiioiis, and smaller diyisioiii?, with unerring accuracy, rcstiog on the 
foundation of base aiul ineiidian lines; and I liave been informed thai under 
this system, scarce a case of contested location and boundary has ever 
presented itself in court. The General Land Office contains maps and plans, 
in which every quarter-section of tiie public land is laid down with mathe- 
matical precision. The superficies of half a continent is thus transferred in 
miniature to the bureaus of Washington ; while the loc^il Land Ofllces con- 
tain transcripts of these plans, copies of whicli are furnished to the individual 
purchaser. When we consider the tide of population annually tlowing into 
the public domain, and theinnnense importance of its eftlcient and economical 
administration, the utility of this application of Astronomy will be duly esti- 
jtnated. 

I will hero venture to repeat an anecdote, which I heard lately from a son 
of the late lion. Timothy Pickering. ;Mr. Octavius Pickering, on behalf of 
his father, had applied to Mr. David Putnam of Marietta, to act as his legal 
adviser, with respect to certain land claims in the Virginia Military district, 
in the State of Ohio. Mr. Putnam declined the agency. lie had had much 
to do with business of that kind, and found it beset with endless litigation. 
"I have never," ho added, ** succeeded but in a single case, and that was a 
location and survey made by General Washington before the Hcvolution ; and 
I amnot acquainted with any surveys, except those nmdo by him, but what 
have been litigated.'* 

At this nioment, a most in^portant survey of the coast of ih(i United 
States is in progress, an operation of the utmost consequence, in reference to 
the commerce, navigation, and hydrography of the country. The entire 
work, I naad scarce say, is ojie of practical astronomy. The scientific estab- 
lishment which we this day inaugurate is looked to for important cooperation 
in this great undertaking, and will no doulit contribute cfricicntly to its 
prosecution. 

Astronomical observation furnishes by far the best means of defining the 
boundaries of Btates, especially when the lines are of great length and run 
through unsettled countries. Natural indications, like rivers and mountains, 
however indistinct in appearance, are in practice subject to unavoidable 
error. By the treaty of Pif83, a boundary was established between the 
United Btates and Great I^ritain, depending chiefly on the course of rivers and 
highlands dividing the waters which flow into the Atlantic Ocean from those 
which flow into the St. fiawrence. It took twenty years to fmd out which 
river was the true St. Croix, that being the starting point. Kngland then 
having made the extraordinary discovery that the 15ay of Fundy is not a 
part of the Atlantic Ocean, forty years more were passed in the unsuccess- 
ful attempt to re-ereate tbo highlands which this strange theory had anni- 
hilated; and just as the two countries were on the verge of a war, the con- 
troversy was settled by compromise. Had tlie bonndary been accurately 
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described by lines of latitude and longitude, no dispute could have arivsen. 
No dispute arose as to the boundary between the United States and Spain, 
and her successor, J^fexico, where it runs through tnitrodden deserts and 
over pathless n\ounta|ns along the 42d degree of latitude. The identity of 
riyers may be disputed, as in the case of the St. Croix ; the coiu'se of moun- 
tain chains is too broad for a dividing line; tlie division of xStrcams, as expe- 
rience lias shown, is uncertain ; but^a degree of latitude is written on the 
heavenly sphere, and nothing but an observation is rec|uircd to read the 
record. 

QUi:STI0NS OF BOUND A HY. 

But scientific elements, like sharp ii^struments, must be handled with 
scientific accuracy. A part of our boundary between the British Provinces 
ran upon the forty-fifth degree of latitude ; and about forty years ago, an 
expensive fortress was commenced by the government of the United States, at 
Ilouse\s Pointy on Lake Champlain, on a spot intended to be just within 
o\ir limit.s. When a line came to be more carefully surveyed, the fortress 
turned out to be on tlie wrong side of the line; we had been building an 
expensive fortification for our neighbor. But in the general compromises of 
the Treaty of Wasliington by the Webster and Ashburton Treaty in iM% 
the fortification was left M'ithin our limitvS.*^ 

Errors still more serious had nearly resulted, a few years since, in a war 
with Mexico. Jly the treaty of Guadalupe Hidalgo, in 184B, the boundary 
line between the United States and that country was in part described by 
reference to the town of Kl Paso, as laid down on a specified map of the 
United States, of which a copy was appended to the treaty. This boundary 
was to be surveyed and run by a joint connnission of men of science, it 
soon appeared that errors of two or three degrees existed in the projection of 
the map. Its lines of latitude and longitude did not conform to the topo- 
graphy of the region ; so that it became impossible to execute the text of 
the treaty. The fanmus ^fesilla Valley was a part of the debatable ground ; 
and the sum of $10,000,000, paid to the Mexican Government for that and 
for an additional strip of territory on the southwest, was the smart-money 
which expiated the inaccuracy of the map — the necessary result, perhap.s, of 
the want of good materials for its construction. 

It became my ofiicial duty in XiOndon, a few years ago, to apply to the 
British Government for an autljentic statement of their claim to jurisdiction 
over New^ Zealand. The oflicial Ocmite for the 2d of October, 1840, was 
sent me from the Foreign Ofllce, as aftbrding the desired information. This 
number of the Gamlie contained the proclamations issued by the Uieutenant 
Governor of New Zealand, " in pursuance of the instructions he received 
from the Marquis of Noruianby, one of Her Majesty \s }n4ncipal Secretaries of 

* Wcbst^Jr'6 Works. Vol. V., 110, 115. 
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State," af>scrting the jurisdiction of Inn gOYcrnmcnt over the islands of How 
Zealand, and declaring thcni to extend "from 84** 30' North to 4t^ W South 
latitude." It is scarcely necessary to say that south latitude was intended 
in both inBtances. This error of 60^ of latitude, which would have extended 
the claim of British jurisdiction over the whole breadth of the Pacific, had, 
apparently, escaped the notice of that goYcrnment. 

COMMKUCK AKI> KAYKUYION. 

It would be easy to multiply illustrations in proof of the great practical 
importance of accurate scientific designations, drawii from astronomical 
observations, in various relations connected with botmdavies, surveys, and 
other geographical purposes j but I must hasten to 

3. A thii'd important department, in which the services rendered by 
astronomy arc equally conspicuous. I refer to conmiercc and navigation. 
It is mainly owing to the results of astronomical observation, that modern 
connnerce has attained such a vast expansion, compared with that of the 
ancient world. I have already reminded you that accurate ideas in this 
respect contributed n>aterially to the conception in the mind of Columbus of 
his innnortal enterprise, and to the practical success with which it was con- 
ducted. It was mainly his skill in the use of astronomical instruments - 
imperfect as they were— which enabled him, in spite of the bewildering 
variation of the compass, to fmd his way across the oceaii. 

With the progress of the true system of the universe toward general 
adoption, the problem of fmd ing the longitude at sea presented itself. This 
was the avowed object of the foundation of the observatory at Greenwich ; * 
and no one subject has received more of the attention of astronomers, than 
these investigations of the lunar theory on which the requisite tables of the 
navigator are founded. The pathways of the ocean are nuarkcd out in the 
.sky above. The eternal lights of the heavens are the only Pharos whose 
beams never M\ which no tempest can shake from its foundation. Within 
my recollection, it was deemed a necessary qualification for iha master and 
the mate of a merchant-ship, and even for a prime hand, to bo able to "work 
a lunar," as it was called. The improvements in the chronometer have in 
practice, to a great extent, superseded this laborious operation ; but observ- 
ation remains, and \mquc.stionably will for ever remain, the only dependence 
for ascertaining tho vship's time and deducting the longitude from the 
comparison of that time with the chronometer. 

It jnay, perhaps, be thought that astronondcal science is brought already 
to such a state of perfection that nothing more is to be desired, or at least 
that nothing more is attainable, in reference to such practicable applications 
as I have described. T'his, however, is an idea which generous nnnds will 
reject, in this, as in avery other department of hunmn knowledge. In as- 
tronomy, as in Q^my thing else, the discoveries already made, theoretical or 

* Grat)i's Physical AMronomy^ j». 400. 
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practical, iiisicad of exhausting the science, or putting a limit toit*i advance- 
ment, do but furiuHh the means and instrumcnls of further progress. I have 
no doubt wo live oii the verge of discoveries and inventions, in every depart- 
ment, afi brilliant a.s any that have ever been made; that there are now 
truthn, new Axcts, ready to start into recognition on every side ; and it seems 
to me there never was an age, since the dawn of time, when men ought to 
bo less disposed to rest satisfied ^vith the progress already made, than the 
age in which we live J for there never was an age more distinguished for 
ingenious research, for novel result, and bold generalization. 

That no further improvement is desirable in the means and n\cthods of 
ascertaining the ship*s place at sea, no one I think will from experience be 
disposed to assert. The last time I crossed the Atlantic, I walked the 
quarter- deck with the oflicer in charge of the noble vessel, on one occasion, 
when wo were driving along before a leading breeze and under a head of 
steam, beneath a starless sky at midnight, at the rate certainly of ten or 
eleven miles a!\ hour. There is something sublime, but approaching the ter- 
rible, in such a scene ;- —the rayless gloom, the inidnight chill, -the awful 
swell of the deep, -the dismal moan of the wind through the rigging, the all 
but volcanic fu'cs within the hold of the ship. I scarce know an occasion in 
ordinary life in which a retlecting mind feels more keenly its hopeless de- 
pendence on irrational forces beyond its own control. I asked my companion 
how nearly he could determine his ship\s place at sea under favorable cir- 
cumstances. Theoretically, he answered, I think, within a mile ;- practically 
and usually within three or four. My next question was, how near do you 
think we may be to Cape Kace;-— that dangerous headland which pushes its 
iron-bomid nnlighted bastions from the shore of Newfoundland fnv into the 
Atlantic,— fu'st landttill to the homeward-boimd American vessel. We must, 
said he, by our last observations and reckoning, be within three or four miles 
of Cape Kace. A comparison of these two remarks, under the circumstances 
in which wc were placed at the moment, brought my n>ind to the conclusion, 
that it is greatly to be wished that the means should be discovered of finding 
the ship\s place more accurately, or that navigators would give Cape Race a 
little wider berth. But I do not remember that one of the steam packets 
between England and America was ever lost on that fonnidablc point. 

It appears to mo by no means unlikely that, with the improvement of in- 
strumental power, and of the means of ascertaining the ship^s time with ex- 
actness, as great an advance beyond the prCvScnt state of art and science in 
finding a ship's place at sea may take place, as was effected by the invention 
of the reflecting quadrant, the calciilation of luiiar tables, and the improved 
construction of chronometers. 

jjabbaoe's diffkhkncb machine. 

In the wonderful ver.satility of the human nn'nd, the inq)rovement, when 
made, will very probably be made by paths where It is least expected. The 
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great inducement to ^Ir. Babbagc to attenipt Iho conBiniciion of an engine 
by wtiich astronomical tables could be calculated, and even printed, by 
mechanical means and with entire accuracy, was the errors in the rcquisito 
tables. Nineteen such errors, in point of l?ict, were discovered in an edition 
of 'i'aylor's liOgavithnis printed in 1T96; some of which might have led to the 
most dangerous rCvSuUs in calculating a vship*s place. I'hcse nineteen errors, 
(of which one only was an error of the pres.s), were pointed out in the jSfuu- 
iiml Almanac for 1832. In one of these erratu the seat of the error was 
stated to be In cosine of 14*^ 1%' Z'\ Subsequent examination showed that 
there was an error of one second in this correction; and, accordingly, in the 
Kaulkal Almanac of the next year a new correction was necessary. 3^ut in 
making the new correction of one second, a now error was committed of ian 
degrees. Instead of cosine 14'' 18' 9/ the correction was printed cosine 4'* 
18' ?/ making it still necessary, in j>omc future edition of the Nautical 
Ahnmiae to insert an ermtnm- in an erratum of the errata in Taylor's 
logarithms.''^ 

In the hope of obviating the po.ssibility of such errors, Mr. Babbage pro- 
jected his calculating, or, as he prefers to call it, his difference machine. Al- 
thoiigli tills extraordinary imdertaking has been arrested, in consecpience of 
the enormous expense attending it>s execution, enough has been achieved to 
show the mechanical possibility of constructing an engine of this kind, and 
even one of fju' higher powers, of which Mr. Babbage has matured the con- 
ception, devised the notation, and executed the drawings- themselves an 
imperishable monument of the genius of the author. 

I happened on one occasion to be in company with this highly distin- 
guished man of science, whose social qualities are as pleasing as his construc- 
tive talent is marvelous, when another eminent savant^ Ooxmt Btrzelecki, 
just returned from his Oriental and Australian tour, observed that he found 
among the Chinese a great desire to know sometliing more of Mr. Bab- 
bage*s calculating machine, and especially whether, like their own swampmi^ 
it coukl be made to go into the pocket. Mr. Babbage good-humouredly 
observed that, thus fa)*, ho had been very much c^it of pocket with it. 

INCUKASED COMMAND OF JNSTRUMIiNTAL POWKH. 

Whatever advances may be made in astronomical science, theoretical or 
applied, I am strongly inclined to think that they will be made in co)incc- 
tion with an increased command of instrumental power. The natural order 
in which the hnmaji mind proceeds in the acquisition of astronomical knowl- 
edge is minute and accurate observation of the phenomena of the heavens, 
the skillful discussion and analysis of these observations, and sound philos- 
ophy in generalizing the results. 

* Kdinburg)! Kcvlew, YoK IJX., 2S^. 
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In pwrswing ibis course, however, a difllculty prcnentcd itself, which for 
ages proved insuperable <nnd which to the «anie extent has existed in no 
oilier science, yh. : that all the leading phenoniena are in their appearance 
delusive. It is indeed true that in all sciences superficial observation can 
only lead, except by chance, to superficial knowledge ; but I know of iio branch 
in wliich, to the same degree as in astronomy, the great leading phenomena 
are the reverse of true ; while they yet appeal so strongly to the senses, that 
men who could forciell eclipses, and who discovered the precession of the 
cfpiinoxes, still believed that the earth was at rest in the center of the tuii- 
vei^se, and that all the host of heaven performed a daily revolution about it 
as a center. 

It usually happens in scientific progress, that when a great fact is at length 
discovered, it approves itvself at oitcc to all competent judges, It fmnishes a 
solution to BO many problems, and liarmonizcs with so many other tacts,- -that 
all the other data as it were crystallize at once about it. In modern times, 
we have oilen witnessed such an impatience, so to say, of great truths, to bo 
discovered, that it has frequently happened that they have been found out 
simultaneously by more than one individual ; and a disputed question of pri- 
ority is an event of very connnon occurrence. Not so with the true theory of 
the heavens. So complete is the deception practiced on the senses, that it failed 
more than once to yield to the suggestion of the truth ; and it was only when 
the visual organs were armed with an almost preternatural instrumental 
power, that the great tlict found admission to the human mind. 

THK COl^KUNfOAN SVS'rK>f. 

It is supposed that in the very dav»'n of science, Pythagoras or his disci- 
ples explained the apparent motion of the heavenly bodies about the earth by 
the diurnal revolution of the earth on its axis. But this theory, though bear- 
ing so deeply impressed upon it the great seal of iviiih^ simplmtp^ wm m 
such glaring contrast with the evidence of the senses, that it ftnlcd of accept- 
ance in antiquity or tlie middle ages. It found no fixvor with minds like those 
of Aristotle, Archimedes, Hipparchus, Ptolemy, or any of the acute and 
learned Arabian or medi^Bval astronomers. All their ingenuity and all their 
mathematical skill were exhausted in the development of a wonderfully com« 
plicated and ingenious, but erroneous history. The great master truth, 
rejected for its simplicity, lay disregarded at their feet. 

At the second dawn of science, the great fact again beanied into the mind 
of Copernicus. Now, at least, in that glorious age which witnessed the in- 
vention of printing, the great mechanical engine of intellectual progress, and 
the discovery of Ainerica, we may expect that this long-hidden revelation, a 
second time proclaimed, will command the assent of n^mkind. But the sen- 
sible phenomena were still too strong for the theory ; the glorious delusion of 
the rising and the setting sun could not be overcome. Tycho do Brahe fur- 
nished his Observatory with instruments superior in number and quality to 
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all that had been collected before ; biit the grcafc instriiincnt of discovery; 
which, by augmenting the optic power of the eye, enables it to penetrate be- 
yond the apparent phenomena, and to discern the true constitution of the hea- 
venly bodies, was wanting at Uranicnbuvg. The observations of Tycho as 
discussed by Kepler, conducted that most fervid, powerful, and sagacious mind 
to the discovery of some of the most important laws of the celestial motions ; 
but it was not till Galileo, at Florence, had pointed his telescope to the sky, 
that the Oopcrnic^m system coidd be said to be fn'mly established in tlic 
scientillc world, 

nm HOMi: of galilko. 

On this great name, my Friends, assembled as we are to dedicate a temple 
to instrumental Astronomy, wo may well pause for a moment. 

'Hicre is much, in every way, in the city of Florence to excite the curi- 
osity, to kindle the imagination, and to gratify the taste. Sheltered on the 
norlh by the vine-clad hills of Fiesoli, whose cyclopcan walls carry back the 
anticpiary to ages before the Ilonxan, before the Etruscan power, the flowery 
city (Fiorcu'/a) covers the sun\\y banks of the Arno with its stately palacc^s. 
Dark and frowning piles of medijoval structure ; a majestic dome, the proto- 
type of St. looter's ; basilicas which enshrine the ashes of some of the mighti- 
est of the dead ; (he stone where J)anto stood to gaze on the Campanile ; the 
house of .Michael Angcio, still occupied by a descendant of his lineage and 
name, his hannner, his chisel, his dividers, his manuscript poems, all as if ho 
had left them but yesterday ; airy bridges, which seem not so much to re.st 
on the earth as to hover over the waters they span ; the loveliest creations of 
ancient art, rescued from iho grave of ages again to enchant the world; the 
breathing marbles of Michael Angelo, the glowing canvas of KaphacI and 
Titian, inuscmns iilled with n\edals and coins of every age from Cyrus the 
yotmger, and gems and amulets and vases from the sepulchcrs of l^yptian 
Pharaohs coeval with Joseph, and Klruscan laicumons that swayed Italy be- 
fore the KomansJ,- -libraries stored with the choicest iaxia of ancient litera- 
ture,- gardens of rose and orange, and pomegranate, and n^yrtlc,- -the very 
air you breathe languid with music and perfume; -such is Florence. I^ut 
among all its fascinations, addressed to the sense, the memory, and the heart, 
there was none to which I more frequently gave a meditative hour during a 
year*s residence, than to the spot where (Jalileo Calilei sleeps beneath the 
marble floor of Santa Croce ; no building on which I gazed with greater 
reverence, than 1 did upon the modest nuansion at Arcctri, villa at once and 
prison, in which that venerable sage, by command of the Incpusition, passed 
the sad closing years of his life. The beloved daughter on whom he had de- 
pended to smooth his passage to the grave, laid there before him ; the cyc-s 
with which he had discovered worlds before unknown, fpienchcd in blindness : 

Ablvtio ! cjucgH occhi s\ son fatil oseurl, 
Ohc vlilcr xt\h di tutti i tcinju antichi, 
K luco fur <!ci sccoH futurl. 
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'rhat was (he Jiouse, *' where,'* says Milton (another of tliose of wlioni the 
world was not worthy), ** I found and visited the famous Galileo^ grown old 

- a prisoner to the Inquisition, for think in<^ on astronomy otherwise thati as 
the Dominican and Franciscan licenHcrs thought.'"^ Great Heavens! what 
a lribm)al, what a culprit, wliat a crime ! Let iis thank God, my i'Viends, 
that wc live in the nineteenth century. Of all the wonders of ancient and 
modern art, statues and paintings, and jewels and n)anuscripts,- -the admira- 
tion and the delight of a«!;es,* there was nothing which I beheld with more 
affectionate awe than that poor, rough tube, a few feet in length,* -the work 
of his owi\ hands,- -that very ** optic glass,'* through wliich the *' Tuscan 
Artist " viewed the moon, 

"At evening, from the top o?Fc\^o16, 
Or in Val<lavno, to descvy new lanvl;?, 
Kiver^s, or mountains, in hct spotty globe." 

that poor little spy-glass (for it is scarcely more) through which the human 
eye first distinctly beheld the surlace of the moon- first discovered the 
phases of Venus, the satellites of Jupiter, and the seeming luandles of Saturn 

- -first penetrated the dusky depths of the heavens -first pierced the clotids 
of visual error, which, from the creation of the worJd^ involved the system of 
the Universe. 

There arc occasions in life in wliich a great mind lives years of rapt 
enjoyment in a moment. I can flmcy the emotions of (hilileo, when, first 
raising the newly-conslructcd telescope to tlie heavens, ho saw fulfilled the 
grand prophecy of Copernicus, and beheld the planet Venus crescent like the 
moon. It was such another moment as that when the inunortal printei-s of 
Mentz and Btrasburg received the first copy of the Bible into their hands, the 
work of their divine art; like that when Columbus, through the gray dawn 
of the 12th of October, 141)2 (Copernicus, at the age of eighteen, was then a 
student at Cracow), beheld the shores of San Salvador ; like that when the 
law of gravitation first revealed itself to the intellect of Newton; like that 
when Franklin saw by the stiffening ilhovti of the hempen cord of his kite, 
that he held the lightning in his grasp ; like that when I.evcrriev received 
back from Berlin the tidings that the predicted plai^et was found. 

Yes, noble Galileo, thou art right, K pur si muou, *' It does move." 
J^igot.s may make thee recant it ; but it moves, nevertheless. Yes, the 
earth moves, and the planct.s move, and the mighty waters move, and the 
great sweeping tides of air riiovc, and the empires of n\cn move, and the 
world of thotight moves, ever onward and upward to higher facts and bolder 
theories?. The Tncpn'sition may seal thy lips, but they can no more stop the 
progress of the great truth propounded by Co})crnicus, and demoiistrated by 
thee, than they can stop the revolving earth, 

Close now, venerable sage, that sightless, tearftil eye ; it has seen what 
man never before saw- -it has seen enough. Hang up that poor little spy- 
glavSS- -it has done its work. Not Herschell nor Kossc have, comparatively, 
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done more, j^'ranclscanji and Doininlcann deiidc thy discoveries now ; but 
the tinio will conio when, from two himdred obsorvaiorlc>s in Kuvopo and 
America, the glorious artillery of science shall nightly assault the skies, but 
they shall gain no conquestvS In those glittering fields before which thine 
shall be forgotten. Rest in peace, great Columbus of the heavens like him 
scorned, persecuted, broken-hearted f- in other ages, in distant hemispheres, 
when the votariCvS of science, with solcnui acts of consecration, shall dedicate 
their stately edillces to the cause of knowledge and truth, thy name shall be 
mentioned with honor. 



NKW rKHlOUS IN ASTHONOM ICAh SCIKNOK. 

It is not my inteiUion, in dwelling with such emphasis upon the invention 
of the telc^scopc, to ascribe imdue in^portance, in promoting the advancement 
of science, to the increase of instrnmeiital power. Too much, indeed, cannot 
be said of the service rendered by its hrst application in conrtrming and 
bringing into general repute the Copernican system ; but for a considerable 
time, little more was effected by tlic wondrous instrument than the gratihca- 
tion of curiosity and taste, by the inspection of the planetary phases, and the 
addition of the rings and S4itellites of Baturn to the solar iinnily. Newton, 
prematurely despairing of any furtlier in\provement in the refracting tele- 
scope, ap})lied tlic principle of reOection ; and the nicer observations now 
)nade, no doubt, hastened the maturity of his gi-eat discovery of the law of 
gravitation ; but that discovery was the work of his transcendent genius and 
consunnuaie skill. 

With Bradley, in lY4i, a new period connnenced in instrumental astron- 
omy, not so n>uch of discovery as of measurement. The superior accuracy 
and miniiteneSH with which the motions and distances of the heavenly bodies 
were now observed, resvdted in the accun\ulation of a mass of new nuiterials, 
both for tabular comparison and theoretical speculation. These materials 
formed the enlarged basis of astronomical science between Newton and Sir 
William llerschell. His gigantic rellcctors introduced the avstronomer to 
regions of space before unvisited- extended beyond all previous conception 
the range of the observed phenomena, and with it proportionably enlarged 
the range of constructive theory. The discovery of a new primary planet 
and its attendant satellites was but the first step of his progress into the 
labyrinth of the heavens. Cotemporancously with his observations, the 
French astronomers, and especially La Place, with a geon^etrical skill 
scarcely, if at all, inferior to that of its great autho)', rci^umcd the whole 
.system of Newton, and brought every phenomenon observed .since his time 
within his laws. ])ifiicultics of fact, with which he .struggled in vain, gave* 
way to more accurate observatio]>s ; and problems that defied the power of 
his analysis, yielded to the modern improvementxS of the calcidus. 
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Bat there Is no Ultima ThuU \\\ the |>rogrc.s<4 of science. W'itli the recent 
(uigrneniationB of icksscopic powci*, the dclails of the nebular theory, proposed 
by Sir W. Jlor.schcll with such conr«igc and ingenuity, have })cen drawn in 
question. Many-niost— of those nulky patches in which he beheld what lie 
regarded as cosrnical matter, as yet in an unforn\cd state,- 4!ie rudiniental 
n>aterial of workls not yet condensed,- -have 1)cen vcsolvcd into stars, as 
bright and distinct as any in the fhnianient. I well recall the glow of satis- 
ftxction with whicli, on the 22d of September, 18IY, being then connected 
with the University at Cambridge, I received a letter from the venerable 

director of the Observatory there, beginning with these memorable words : 

*' Yon will rejoice with me that the great nebula in Orion has yielded to the 
powei-s of our incomparable telescope I * * * It Bhonld bo borne in mind 
that this nebula, and that of Andron\cda [whicli has been also resolved at 
Gand^ridgc], are the last strongholds of the nebular theory."* 

But if 8omc of the adventurous speculations built by Sir AYilliam Ilcr- 
schcll on the bewildering revelations of his telescope haYO been since ques- 
tioned, the vast progress wliich lias been made in Bidercal astronomy, to 
which, as I understand, the Dudley Observatory will be particularly devoted, 
the discovery of tlie parallax of the fixed stars, the investigation of the 
interior relations of binary and triple systen)S of stars, the theories foj' the 
explanation of the extraordinary, not to say fiudastic, shapes discerned in 
some of the nebulous .systenis- -whirls and spirals radiating tlnwigh spaces 
as vast as the orbit of Neptune ;t the glin^pscs at systems beyond that to 

which our sim belongs \ these are all splendid rcsvdts, which may fairly be 

attributed to the school of llerschell, and will for ever ins\u'c no secondary 
place to that name in the annals of science. 

KKr,ATiONsnii» or tub tjjjeual akts. 

In the remarks which I have hitherto made, I have had mainly in view 
tlie direct connection of astronomical science with the uses of lite and the 
service of man. But a generous philosophy contemplates the subject \\\ 
higher relations, It is a remark a.s old, at least, as Plato, and is repeateil 
from him more than once by Cicero, that all the liberal arts have a connnon 
bond and relationship.! 'i1ie different sciences contemplate as their innne- 
dia to object the dilTcrent departments of animate and inanimate nature ; but 
this great sy.stem it.self is but one, and its parts are so interwoven with each 
other, that tlie most extraordinary relations and imexpected analogies are 

* AmiaU 0/ih4 Ohsirmim-y of J far card Colkgc, i^ 121, 

t Sco tlio ix^iiinrJvablc rnonoir of Frofcssor Alexantlcr, "On the oiigln of Uic (<mt\s and the 
i>ie$ent conaiUon of some of the clusters of starjv, .'*ju1 .sovoial of the nebula^'* (Oould's 
M{>'onomie<U Joui'nal, Vol. iii,, i>. 05.) 

-t Ardilos, f. ; Do Oiatoro, IU„ 2t, 
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constantly prcscjiting themselves; and arts and scicnce.s seemingly tho least 
conneetcd, render to each other the most cftectiYO assistance. 

'the history of cleetricity, galvanisin, and niagnetisni, furnishes the most 
striking iUustration of this remark. Ooininencing with the nietcorological 
phenomena of onr own atmosphere, and terminating with the observation of 
tho remotest heavens, it may well be adduced, on an occasion like the 
present. Franklin demonstrated the identity of lightning and the electric 
llnid. This discovery gave a great impulse to electrical research, with little 
else in view but tho means of protection from the thunder- cloud. A pnrely 
accidental circumstance led the physician Oalvani, at l^ologna, to trace tho 
mystcriows cleiucnt, under conditions entirely novel, botli of development 
and application. In this new form it became, in tho hands of Davy, the 
iustvumont of the most extraordinary chemical operations ; and earths and 
alkalis, touched by the creative wire, started up into metals that lloat on 
water, and kindle in the air. At a later period, the closest affinities are ob- 
served between electricity and magnetism, on tho one hand ; while, on the 
other, tho relations of polarity are detected between acids and alkalis. 
Plating and gilding henceforth become electrical processe>s. In the last 
applications of the same subtle medium, it has become tho messenger of 
intelligence across the land and beneath the sea; and is now employed by 
tho astronomer to ascertain the difference of longitudes, to transfer the beats 
of ih^ clock from one station to another, and to record the moment of his 
observations with automatic accuracy. How large a share has been borne by 
An\crica in these maghillcent discoveries and applications, among the jnost 
brilliant achieYen\ents of niodern science, will sufficiently appear from the 
repetition of the names of B'ranklin, Henry, Morse, Walker, Antchell, Lock, 
and Bond. 

VERSATIhri^V or GENIUS. 

It has sometimes happened, whether from the hannonious relations to each 
other of every department of science, or from rare felicity of individual genius, 
that the most extraordinary intellectual versatility has been manifested by 
the same person. Although Newton^s transcendent talent did not blaze out 
in childhood, yet as a boy he discovered great aptitude for jnechanical con- 
trivance. His water-clock, self-moving vehicle, and mill, were the wonder of 
the Yillago; the latter propelled by a living mouse. Sir David Brewster 
represents the accounts as differing, whether the mouse was made to advance 
** by a string attached to its tail," or by **it.s unavailir^g attempts to reach a 
portion of corn placed above the wheel." It seems more reasonable to con- 
clude that the youthfid discoverer of the law of gravitation intended by tho 
combination of these opposite attractions to produce a balanced movement. 
it is consoling to tho average mediocrity of the race to perceive in these sport- 
ive assays, that the mind of Newton passed tlu^ough the stage of boyhood. But 
emerging fron> boyhood, what a bound it made, as front earth to heaven I 
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ITav<l!y commencing bachelor of arts, at the ago of twcnty-foiu*, he uniwmted 
the goklen and silver threads of the solar spectrum, simultaneously or soon 
after conceived the method ofiluxions, and arrived at the elemental idea of 
universal gravity before he had passed to his master*s degree. Master of 
Arts indeed! That degree, if no other, was well bestowed. Universities are 
unjustly accused of fixing science in stereotype. That diploma is enough of 
itself to redeem the honors of academical parchment from centuries of learned 
dullne.ss and scliolastic dogmatisnu 

But the great object of all knowledge is to enlarge and purify the soul, to 
till the mind with noble contemplations, to furnish a refined pleasure, and to 
lead our feeble reason froru iho work-s of nature up to its great Author and 
Sustainer. Considering this as the \iltimate eiul of science, no branch of it 
can surely claim precedence of Astronomy. No other science furnishes such 
a palpable embodiment of the abstractions which lie at the foundation of ou)' 
intellectual system ; iho great ideas of time, and space, and extension, and 
magnitude, and number, and motion, and power. How grand the conception 
of the ages on ages required for several of the secidar equations of iha solar 
system ; of distances from which the light of a fixed star would not reach us 
in twenty millions of years, of magnitudes compared with which the earth is 
but afoot-ball ; of starry hosts- -suns like om* own- numberless as the sands 
on the shore J of worlds and systems shooting through the infinite spaces, 
with a velocity compared with which the cannon-ball is a way-worn, heavy- 
paced traveler !* 

TUB SPHCTACLK OF THE UEAYKNS. 

Much, however, as we are indebted to our observatories for elevating our 
conceptions of the heavenly bodies, they present, even to the nnaided sight, 
scenes of glory which words are too feeble to describe. I had occasion, a few 
weeks since, to take the early train from Providence to I^oston ; and for this 
purpose rose at % o'clock in the morning. Every thing around was wrapped 
in darkness and hushed in silence, broken only by what seemed at that hour 
the unearthly clank and rush of the train. It was a mild, serene niidsununcr's 
night; the sky was without a cloud--the winds were whist. The moon, then 
in the last quarter, had just risen, and the stars shone with a spectral luster 
but little affected by her presence ; Jupiter, two hours high, was the herald of 
the day; the Pleiades, just above the horiscon, shed their sweet intluence in 
the east; Lyra sparkled near the zenith; Andromeda veiled her newly 
discovered glories from iho naked eye in the south ; tlio steady Pointers, far 
beneath the pole, looked meekly up from iho depths of the north to their 
sovereign. 

Such was the glorious spectacle as 1 entered the train. As we proceeded, 
the timid approach of twilight became more perceptible; the intense blue of 
the sky began to .sofi:en, the smaller star.^, like little children, went first to 
rest; the sister-beams of the Pleiades soon melted together; but the bright 
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conHtellations of the west and north remained unehaiigcd. Steadily the 
wondrous iransfiguration went on. Hands ofangek liiddcn from mortal eyes 
shifted the scenery of, the heavens ; the glories of night dissolved into the 
glories of the dawn. The blue sky now turned more softly gray ; the great 
wateh-stars shut up their holy eyes; the cast began to kindle. Faint streaks 
of purple soon blushed along the sky ; the whole ccle>stial concave was Med 
with the inflowing tides of the morning light, which came pouring down from 
above in one great ocean of radiance; till at lengthy as we reached the Blue 
Hills, a flash of purple fire blazed out from above the horizon, and turned the 
dewy teardrops of flower and leaf into rubies and diamonds. In a few seconds 
the everlasting gates of the morning were thrown wide open, and the lord of 
day, arrayed in glories too severe for the gaze of man, began his course. 

I do not wonder at the supcrstitioji of the ancient Magians, who in the 
morning of the world went up to the hill-tops of Central Asia, and ignorant 
of the true God, adored iha most glorious work of his hand. But I am filled 
with amazement, when lam told that in this enlightened age, and in the heart 
of the Christian world, there arc persons who can witness this daily )nani- 
fcstation of the power and wisdon\ of the Creator, and yet say in their hearts, 
** There is no God." 

UNniscovKHKo iJoniEs. 

Humorous as are the heavenly bodies visible to the naked eye, and glorious 
as are their manifestations, it is probable that in our own system there are 
great numbers as yet undiscovered. Just two hundred years ago this year, 
I Inyghens announced the discovery of one satellite of Saturn, and expressed 
the opinion that the .six planets and six satellites then known, and making up 
the perfect number of iioelm^ composed the whole of our planetfiry system. In 
Vl%% an astronomical writer expressed the opinion that there might be other 
bodies in our system, but that the limit of telescopic power had been reached, 
and no further discoveries were likely to be madc,'^ The orbit of one comet 
only had been dcfmitively calculated. Since that time tlie power of the tel- 
escope lias been indefinitely increased ; two primary planets of the first class, 
ion satellites, and forty-three small planets revolving between Mars and 
Jupiter, have been discovered, the orbits of six or seven hundred comets, 
some of brief period, have been ascertained ;- -and it has been con^puted, 
that hundreds of thousands of these mysterious bodies wander through our 
system. There is no reason to think that all the primary planets, which re- 
volve about the sun, have been discovered. An indefinite increase in the 
number of asteriods may be anticipated; while outside of Neptune, between 
our .sun and the nearest fixed star, supposing the attraction of the sun to 
prevail through half the distance, there is room for ian more primary 
planets succeeding each other at distances increasing in a geometrical ratio. 
The fn-st of these will, imquestionably, bo discovered as soon as i\m per- 
turbations of Neptune shall havo been accurately observed ; and with n>aps 

^' Memoirs of A, A. .% vol. iU. 2T5. ^^^^^^ ^^ C-OOglC 
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